We all recognize that different types of medical doctors may have different ways to interact with patients. Here, we asked how well their personality profiles correlate with their career choice, and discuss how those personality profiles may impact on the quality of healthcare and teaching.
Introduction
It is our everyday experience that the quality of social interaction depends on our personalities. It is generally easier to interact with people with similar personalities than with people with opposing personalities. Perhaps this is nowhere more important than for interactions between physicians and their patients: shared personalities between the two foster a better mutual understanding and may even hasten a patient's recovery 1, 2 . Neither doctors nor their patients, however, are entirely free to choose with whom to interact, and similar constraints in choice of partners extend to interactions with trainees and many others in our social environment. Therefore, it is critical to strive to minimize potential personality-dependent frictions in our interactions, whether with patients, students, employees, or colleagues.
An important step toward recognizing how personalities shape a doctor's professional interactions is to understand how personality traits guide doctors in their career choices in the first place. The spectrum of career choices available to medical professionals is wide indeed, ranging from no patient contact whatsoever to intensive care for patients and their families, from work of predominantly academic interest to work in administration. Here we show that reliably measurable personality profiles correlate well with the disciplines young doctors choose for their respective careers. Similar studies have been conducted previously but they usually focused on medical students or young residents 3, 4, 5 , while we approach the question retrospectively by assessing the personality profiles of established professionals. Moreover, we focus on personality differences between physicians actively involved in an academic career versus those working in private practice. This focus seems to be of particular importance as the goals of academically oriented physicians may often be in conflict with the needs of patients.
But how can personalities be defined, and how can they be quantified? And how can any type of definition or quantification take into account the dynamic nature of a personality, which can be modulated by individual experiences and change over lifetime? Indeed, personality research has always been a difficult subject, and attempts to classify individuals into different personality types often raises skepticism. Nevertheless, multiple methods have been devised to systematically characterize different personality types. Among them is the Myers-Briggs Type Indicator (MBTI), which assesses personalities based on 16 different personality types and which in two large-scale efforts has previously been applied to medical school participants 6 . Another is the Process Communication Model® (PCM), which to our knowledge has not so far been used in similar studies and which we here employ. This method holds that each of us has a personality that can be depicted as a combination of fundamental personality types arranged on top of each other like the floors of a pagoda where the first floor represents the strongest personality type (the "Base"), and the upper floors other personality types ranked according to their relative strength. This method was first presented in 1978 by Taibi Kahler who, based on Berne's Transactional Analysis 7, 8 , described six principal,
The Harmonizer trait is emotion-and people-oriented, warm and compassionate, and needs acceptance, as it is motivated by recognition of personhood; the Thinker trait is thought-oriented, displays precision and is focused on accomplishments, motivated by recognition of work and time structure; the Persister trait is opinion-oriented and is focused on dedication, motivated by recognition of work and convictions; the Imaginer trait is introspectionoriented, reflective and enjoys solitude; the Rebel trait is reaction-oriented, spontaneous, and motivated by playful contact with others; and the Promoter trait is action-oriented, adaptable, and motivated by incidence. According to PCM, a person displays a Base personality type, for instance that of Harmonizer, and five additional personality types ranked according to the level they are developed. While generally the Base is observable as early as six months after birth, the order of the remaining five personalities is set only around age 7. Importantly, while the Base personality is constant over lifetime and determines how one perceives the outside world, PCM also identifies a Phase personality that refers to the personality type that determines one's motivation and that can be changed over lifetime. For about a third of the population, motivation may be described by someone's Base, and for two thirds by a movement to the next higher floor of the personality structure (Phase change). Such Phase changes can come about as a result of long-term distress, requiring the resolution of an underlying issue, and may occur without one's awareness.
The concept of Phase is unique to PCM and adds to the model's comprehensiveness. It refers to the part of the personality structure that determines motivation under normal circumstances. Experiencing a phase change means that one's motivators change. If someone is a Base Harmonizer in Persister Phase, then this person is most easily motivated by recognition for work and conviction, the psychological needs of Persisters. However, this person still experiences the world most easily through emotions (the perceptual preferences of Harmonizers).
PCM was first used by the National Aeronautics and Space Administration (NASA) to select future astronauts and has since been applied widely in politics, education, leadership programs, and commerce, not the least in marketing of drugs and other products to physicians. Hundreds of medical doctors are trained in PCM in Australia and New Zealand, but in the rest of the world, few doctors, including psychiatrists, seem to be aware of it, perhaps because it is not extensively covered in the literature 10, 11, 12 or because its web-based tests incur costs over tests that utilize other methods 13 .
Methods
To obtain the PCM personality profile, we used the Kahler Personality Pattern Inventory (PPI) as a valid and reliable measure of someone's personality structure and behavioral preferences. The PPI (shown in the appendices section) is a questionnaire comprised of 45 items that were originally selected from 204 items administered to 180 people representing each of the identified personality types. Only items with a correlation greater than 0.60 (p < 0.01) in face, concurrent, and predictive validity were included in the final inventory. The 45 item-PPI has been validated for purposes of determining the personality structure of individuals, what their psychological motivators are, how they take in (learn) and give out (teach/ share) information, and to predict the negative behaviors a person will manifest when in distress 14 .
Between possible responses to each item on the survey, ranking each from most-to-least preferred. The lasts approximately 45 minutes, was voluntary and could be done online, and the collected information was kept confidential. As expected, the 104 PCM continuing medical education program participants had a very high response rate (97%) while the response rate of the remaining 330 was low (18%). After submission and evaluation, participants received a report of their personality structure and relevant behavioral characteristics. Each report included separate scores ranging from 0-100 for each of the six personality types. We then reviewed this data retrospectively and analyzed it according to gender, site, medical specialty, and career choices. Comparisons of the six scores between groups were tested independently by using the Wilcoxon rank-sum test, as the normality assumption could not be verified. All statistical analyses were conducted using the R statistical software, version 3.2.2 15 . A two-tailed P value of less than 0.05 was considered to indicate statistical significance.
Results
The demographic profile of the 161 respondents (83 general practitioners and 78 specialists) is shown in Table 1 . Among the 60 academic doctors who responded, 27 were women (response rate 23%) and 33 were men (response rate 16%). Of the 101 private practitioners who responded, 70 were women and 31 were men (response rate 97% for both male and females). Hence, as female academic doctors tended to answer the survey more readily than male academic doctors, we cannot exclude the possibility of self-selection based on some hidden preferences for the relevance of the survey. Likewise, we do not claim that the private practice doctors are truly representative of this group of doctors, as they had been recruited from physicians who had voluntarily subscribed to a PCM education program.
The distribution of Base, Phase and subsequent personalities among academic and private practice doctors is depicted graphically in Figure 1 . Regardless of career choice, it appears that Thinker, Persister and Harmonizer personalities together make up the majority of the personality energy of the respondents. This is not surprising as these personality types may have been the guiding force for choosing medicine as a profession. Those in Thinker personality are logical, responsible, and organized and can structure diagnosis and treatments in sequence, in a timely The further stratification of the respondents into academic doctors and private practioners shows a preponderance of the Base Thinker personality among the academics and the Base Harmonizer personality among the private practitioners. The typical academic doctor can be described as a Base Thinker in Persister Phase. This typical academic doctor envisions the world predominantly through his or her thoughts and logic (the perception of the Base Thinker) and is motivated most easily by recognition of his or her convictions (the needs of the Phase Persister). On the other hand, the typical private practice doctor is best described as a Base Harmonizer in a Harmonizer Phase. This doctor views the world through his or her emotions, is people-oriented, and is motivated most easily through recognition of personhood.
By comparison, the Promoter, Rebel and Imaginer personality as Base or Phase are less-well represented among medical doctors. In fact, these personality types are mostly found among the least-used traits. Unfortunately, we do not know at present how their distribution compares to that in the general population in France. Nevertheless, based on data from the United States, the biggest difference to medical doctors is in the proportion of Base or Phase Rebels, which account for a respectable 20 and 24% in the population at large 11 . Hence, as a characteristic common to those strong in Harmonizer, Thinker and Persister personalities, doctors seem to be much more intrinsically motivated than the general population.
As shown in Figure 2 , however, we observed significant differences in the personality distributions between general practitioners and specialists who showed higher scores in the Thinker and Persister personality and lower scores in the Harmonizer personality. But even more prominent were the differences when the respondents were separated into academic doctors and private practice doctors ( Figure 3) . Here, academic doctors outscored private practice doctors in the Thinker and Persister personality, while private practice doctors outscored the academic doctors in the Harmonizer, Rebel and Imaginer personality. The only commonality between the two groups was seen in the relatively low average score in the Promoter personality, as is also seen in the general population.
In addition, we assessed the personality profiles according to gender. As shown in Figure 4 , in general, female doctors had significantly higher scores in the Harmonizer personality (as is also known for the general population), while male doctors had significantly higher scores in the Thinker and Persister personality. As shown in Figure 5 , however, this gender-related difference was reduced within the academic group. We further stratified the private practitioners with respect to whether they pursue holistic/alternative or conventional medicine. As shown in Figure  6 , compared to doctors engaged in conventional medicine, those practicing alternative medicine showed lower scores in the Thinker and Persister personality but higher scores in the Harmonizer, Rebel and Imaginer personality. In fact, Base Imaginers represented 41% of doctors practicing alternative approaches compared to only 6% of doctors practicing conventional medicine. These numbers have to be interpreted with caution, though, as the total number of doctors representing alternative medicine was relatively low (17 of 161). Although the aim of the above study was similar to that of previous studies -to correlate personalities with career choices -it is novel in two ways. First, we sampled medical professionals with established careers years after board certification, and second, we used PCM as the method of choice to characterize personalities. PCM is quite refined as a method to assess personalities as it allows for vastly more varieties compared to other methods and takes into account their changing nature. We saw a clear correlation between personality traits and career choices but are aware that self-assessment, the choice of target populations and different response rates for academic doctors and private practitioners, are inherent limitations of our study. In general, physicians have long been recognized as a professional group from which high response rates are difficult to obtain 16 , which is likely one of the reasons why most previous studies have targeted medical students and young residents. Nevertheless, this potential shortcoming does not necessarily reduce the validity of our findings as they are consistent with previous findings based on different populations and methodologies.
Our focus on precisely this distinction between private practitioners and academic medical professionals merits a deeper discussion. The successful completion of the study of medicine offers an enormous variety of specialty and career choices, and the decision to pursue an academic versus private practice career may be one of the most complex and difficult to make for young professionals with a leaning toward science. One is usually informed of the positive and negative aspects of either choice through conversations with doctors who have already established themselves on one or the other path. The opportunity to subspecialize and become an expert in a particular area is a compelling reason for an academic career. Part of the motivation for such a career (and common to becoming a nonacademic specialist) may be the desire not to be confronted with every possible disorder to which patients are afflicted. Another part (and different from becoming a non-academic specialist) may be the desire to understand the roots of a distinct disorder across all afflicted patients, not just the individual one stepping into the office, and in this way to perhaps be able to find avenues of therapies that might eventually benefit all patients with a given disorder. One would predict, therefore, that Thinker-Persisters, as defined by PCM, are naturally drawn to medical research because their personality-specific needs are well satisfied by exactly this career choice: the desire to dig deep and the opportunity to teach the next generation of doctors in the art and science of medicine. Academic teachers are, by way of their status, naturally asked for their opinion, and so it can be extremely fulfilling for those stronger in Persister personality to mentor trainees and students in clinical and research work because of the inherent satisfaction derived from serving in this capacity.
But what are the downsides of choosing the academic path? One aspect not to be neglected is the fact that academic doctors may be seen as cold and unfriendly by patients, students, or colleagues. Also, academic teachers, who are typically neither strong in Imaginer nor Rebel personality, need to take into account that some patients and students are stronger in these personalities. For example, in the context of cancer treatment, the patient in Imaginer personality may need to isolate himself and may occasionally need a small window of escape from therapy that is hard to grant by an academic doctor in pursuit of a particular medical protocol. Not offering such small interruptions of treatment to such a patient may, however, lead this patient to strongly reject conventional medicine and switch to alternative medicine, much to the dismay of the academic doctor. Similarly, the academic doctor may occasionally have to adopt a playful and spontaneous attitude to improve the relationship with Base-Rebel patients or students, an attitude admittedly difficult to assume by a Thinker-Persister personality. That one of the rare Base-Rebel doctors found in our study had chosen to be a sexologist may illustrate this point. It is in this context that we believe that understanding what personality traits drive young professionals into an academic career should also help such professionals in recognizing their strengths and overcoming their weaknesses.
Beyond the reasons mentioned above, a number of additional factors exist that influence a fellow's likelihood to pursue an academic career. For instance, it has been reported among doctors interested in gastroenterology, that Asian heritage, older age, desire for advanced training, the ability of obtaining graduate study positions, and desire for reduced work hours favor the choice of an academic career 17, 18 . Another study of residents of otolaryngologyhead and neck surgery indicated, however, that residents interested in pursuing a fellowship in academics reported working two hours/week more than those interested in no fellowship or in private practice 19 .
One additional factor influencing career choices outside the strict focus on personalities is gender. According to a number of studies done in the UK, USA, Australia, Norway and the Netherlands, women show a strong preference for community-based careers, whereas men tend to prefer hospital-based ones 20, 21, 22 . Men are also more likely to choose technical challenge, earning potential, and prestige as the guiding principles in their choices, while women consider work conditions, part-time work and liberal parental leave policies more important. In this context, high scores on biosocial orientation and avoidance of role strain correlate positively with interest in primary care and have been shown to be typical for female medical students 5 . In the above-cited study of residents of otolaryngologyhead and neck surgery, women were initially more interested in academics. At the end of training, however, this gender difference was reversed. This career preference shift over time underscores the need for studies not only of residents but also of professionals at later stages of their careers. Our study shows that female doctors having chosen an academic career, although not as numerous, are not significantly different in their personalities from their male colleagues. Nevertheless, despite all these considerations, upon examining the literature in 2010 to identify researchbased factors influencing physicians to choose academic careers, Borges et al. 23 concluded that the larger question, "How, when, and why do physicians choose an academic career in medicine?" remains essentially unanswered.
All of the above discussion leaves us with a remaining problem: are the correlations indicative of causality? In other words, are trainees with certain personality traits attracted to certain specialties and practice modes, or is it the specialty environment that shapes the trainee's personality? Do academic admission committees in fact select trainees in their own image 24 ? Or are career choices even based on constraints that lie entirely outside the primary determinants for a medical career, such as on financial constraints? Pedersen and Reynolds 25 claim that environmental effects can change behavior as persuasively as genetic factors can. Heller et al . 26 found strong correspondences between the demands of a social or a work role and one's personality profile. Evidently, our study cannot address these questions, nor was it designed to address them. Also, a need exists for further work to evaluate whether self-assessment and assessment by outsiders would yield concordant results. These problems notwithstanding, we are firmly convinced that personality assessments as provided by PCM, and the knowledge of how personalities may shape career choices, offer deeper insights into how medical professionals communicate with their interaction partners, in particular patients and students. Likewise, we believe that such communications could be refined to the benefit of all involved when doctors of any personality types are willing to move into another person's frame of preference.
Take Home Messages
We saw a clear correlation between personality traits and career choices.
We are firmly convinced that knowing how personalities may shape career choices, may offer deeper insights into how medical professionals communicate with their interaction partners, in particular patients and students.
